Distinct mechanisms by mutant presenilin 1 and 2 leading to increased intracellular levels of amyloid beta-protein 42 in Chinese hamster ovary cells.
To characterize the properties of presenilin (PS) 1- and PS2-associated gamma-secretases, we established stable transfectants overexpressing amyloid precursor protein and wild-type (wt) or a number of mutant (mt) PS1 or PS2. Quantification of the intracellular amyloid beta-protein (Abeta) levels in mtPS1 and mtPS2 cell lines revealed the presence of two subtypes. One group consists of N141I, M239V, and T122P mutations of the PS2 gene and homologous mutations of PS1, N135D and M233T. These mutations led to an increase in the intracellular Abeta42 levels and a concomitant decrease in the intracellular Abeta40 levels. A cell-free assay for Abeta production using the membranes prepared from these transfectants exhibited predominant cleavage at position Abeta42 with marginal production of Abeta40. The other group consists of M146L, H163R, and G384A mutations of PS1, leading only to an increase in the intracellular Abeta42 levels. While the intracellular Abeta levels in M146L cells were consistent with the results from cell-free Abeta production, H163R and G384A cells showed significant discrepancies between the intracellular Abeta levels and cell-free Abeta production. Thus, all the mtPS1/2 examined here result in increases in the intracellular Abeta42 levels. This suggests that the underlying mechanisms for this shared phenotype may be diverse.